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Abstract

An investigation on the aquatic insect community of 10 selected sites of Deepor beel, the only Ramsar
site of Assam situated on the southern side of River Brahmaputra was carried out during the month of
March to November, 2013. During the study period aquatic insect community was represented by 31
species belonging to 18 families of 5 orders. Record of 17 species and 8 families of the order Hemiptera
showed that it is the largest order in terms of aquatic insect diversity followed by order Coleoptera
having 7 species and 5 families.

Keywords: Deepor beel, Hemiptera, Coleoptera, aquatic insect diversity.

1. Introduction

Aquatic insects play an important role in aquatic ecosystem functioning [l. They are an
important component of invertebrate assemblages in aquatic ecosystem where they are a
controlling group in food webs. At the larval stage, they constitute the principal nutritive fauna
of fish 2.3}

India is one of the mega-biodiversity countries in the world . Although, the northeastern
region of India was identified as a biodiversity hotspot by the World Conservation Monitoring
Centre B, the aquatic insect fauna of this part of India is rather poorly documented. Compared
to the studies on the diversity of aquatic insects in peninsular India, [6 7 8 % 10, 11, 12, 13, 14, 17]
studies in North-east India are fewer [! 1920, 21, 22,23, 24,25, 26] Deepor beel the only Ramsar site
of Assam has not been thoroughly investigated for aquatic insect diversity and density besides
a few studies ?7- 281, It was included in the Directory of Asian wetlands [**! and the Government
of Assam has declared Deepor beel as a wildlife sanctuary in 1989 3%, The wetland has been
included in the list of Ramsar sites in November, 2002. It is considered as one of the staging
sites for migratory birds in India and included in the list of Important Bird Areas (IBA) by
Birdlife International since 2004 B'l. In this context, this study will contribute towards the
knowledge of species diversity and taxonomy of aquatic insects of Deepor beel.

2. Materials and Methods

The study was carried out during March to November, 2013 from 10 selected sites of Deepor
beel (Long 91° 35 'E to 91° 43/ E, Lat 26 ° 05 ‘N to 26 °11 /N) (Fig. 1). Located about 10 km
southwest of Guwahati city it is considered as one of the large and important riverine wetlands
in the Brahmaputra valley of lower Assam, India and provides livelihoods to the inhabitants.

Aquatic insects were collected from the selected sites by ‘Kick’ method P2 using a net of mesh
size 500 um whereby the vegetation was disturbed and the net was dragged around the
vegetation for a unit of time B3, Three such drags constituted a sample. Three replicate
samples were collected and the insects were then sorted, counted and then preserved in 70%
ethyl alcohol. They were later identified using Motic Stereo Zoom Microscope (SMZ-168)
with the help of standard keys 34 35 36,37, 38, 39,40, 41, 42, 43]
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Fig 1: Map showing India, Assam and different selected sites of Deepor beel

3. Results and Discussion

The present study recorded 5 orders of aquatic insects
(Hemiptera, Diptera, Coleoptera, Odonata, Ephemeroptera), 18
families (Corixidae, Nepidae, Mesoveliidae, Notonectidae,
Gerridae, Pleidae, Veliidae, Belostomatidae of the order
Hemiptera; Libellulidae, Coenagrionidae of order Odonata;

Hydrophilidae, Dytiscidae, Chrysomelidae, Gyrinidae,
Curculionidae of order Coleoptera; Baetidae of order
Ephemeroptera; Chironomidae and Culicidae of order

Diptera), 26 genera and 31 species. They were represented by
17 species of order Hemiptera, 7 species of order Coleoptera, 4
species of order Odonata, 2 species of order Diptera and 1
species of order Ephemeroptera (Table 1). The number of
species recorded in the present investigation exceeded the
findings of Chetri et al. 7! from the same beel. It was found
that the number of species of order Hemiptera was recorded

highest (17) followed by order Coleoptera (7). Deepa and Rao
(441 recorded eight Heteropteran from Pocharam Lake, Andhra
Pradesh; Bhattacharya ™1 described eight species in
association with Eichhornia crassipes in some freshwater
wetlands of West Bengal; Khan [ recorded eight species
from two man-made lakes of Kolkata; Hazarika and Goswami
(211 recorded 14 species from two pond ecosystems in Gauhati
University, Assam; while Das and Gupta " recorded 12
species of Hemiptesra from rain pools and 10 species of
Hemiptera from agricultural fields in Cachar district, Assam.
Similarly, Das and Gupta %! recorded 14 species of Hemiptera
from a temple pond in Cachar district, Assam and Gupta and
Narzary 1 recorded 5 species of Hemiptera from Phulbari
anua, Assam. The number of recorded species in the present
study signifies the rich diversity of aquatic insects in the only
Ramsar site of Assam.
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Table 1: List of aquatic insects recorded in Deepor beel during the study period.

Order/ Family Species Order/ Family Species
Hemiptera Coleoptera
Micronecta siva (Kirkaldy, 1897) Dytiscidae Laccophilus sp. (Leach, 1817)
Corixidae Micronecta haliploides (Horvath,
1904) Hydrophilidae Berosus sp. (Leach, 1817)
Paraplea frontalis (Fieber, 1844) Laccobius sp. (Erichson, 1837)
Pleidae Paraplea liturata Gyrinidae .
(Ficher , 1844) Dineutus sp.(Macleay, 1825)
Anisops bouvieri (Kirkaldy, Sphenophorulsgng)(Schoenherr,
1904) Curcuolinidae
Notonectidae Anisops breddini Neochetina sp. (Hustache, 1926)
(Kirkcaldy , 1901)
Aphelonecta sp. (Lansbury, 1965) Chrysomelidae Donacia sp. (Fabricius, 1775)
Odonata Leucorrhinia sp. (Brittinger,
Mesovelia mulsanti (White, 1879) 1850)
Mesoveliidae
Mesovelia v;télggg)ra (Horvath, Libellulidae Neurothemis sp. (Brauer, 1867)
Belostomatidae Diplonychus T;Sgll(;us (Fabricius, Ischnura sp. (Charpentier, 1840)
Ranatra longipes longipes (Stal Coenagrionidae
91261) gip ’ Pseudagrion sp. (Selys, 1876)
. . Ephemeroptera
Nepidae Ranatra varipes ( Stal, 1861) Bactidac Cloeon sp. (Leach, 1815)
Diptera
Laccotraphes sp. (Stal, 1865) Chironomus sp. (Megien, 1803)
Chironomidae
Gerris sp. (Fabricius, 1775)
. Neogerris sp. (Matsumura, 1913)
Gerridae Culicidae Culex sp. (Linnaeus, 1758)
Limnogonus nitidus (Myar, 1865)
Veliidae Microvelia sp. (Westwood, 1834)

Systematic position and characters of aquatic insects
recorded in Deepor beel

Kingdom- Animalia

Phylum-Arthropoda

Class- Insecta

Order- Hemiptera
Sub-order-Heteroptera

Infraorder- Nepomorpha (Aquatic bugs)
1. Family-Corixidae

Sub-family- Micronectinae

Genus-Micronecta

Species 1- Micronecta siva (Kirkaldy, 1897)

Diagnosis — Length of brachypterous 2.8-3.0, macropterous
2.7-3.4 mm. the macropterous form is a large elongate species
with very distinct solid longitudinal stripes on the hemelytra
and three transverse dark stripes on the pronotum. Lateral
margins of the hemelytra with an unbroken brown stripe (Plate

).

Distribution - India; Sri Lanka; South-East Asia; Sumatra;
Burma; Thailand and Vietnam 171,

Species 2- Micronecta haliploides (Horvath, 1904)

Diagnosis — Length of brachypterous 2.4-2.9 mm,
macropterous 2.6-3.3 mm. A large elongate oval to elongate
species, immediately recognizable by the yellowish hemelytra

with distinct dark dots (Plate 1).
Distribution- India; Sri Lanka; South-East Asia; Sumatra;

Java; Bali; Singapore; Johor; Melaka; Negri Sembilan; Penang
and Selangor and Kahang [47- 4841,

2. Family — Nepidae
Subfamily- Ranatrinae
Genus- Ranatra (Fabricius, 1790)

Species 1- Ranatra longipes longipes (Stal, 1861): Body
length, 21-27 mm; length of respiratory siphon, 16- 22 mm;
colouration medium brown. Head with vertex slightly raised
above the eyes. Middle tibia longer than both middle and hind
femora; hind tibia distinctly longer than the middle tibia (Plate
2).

Distribution-India; Java; Sumatra; Peninsular
Malaysia; Sulawesi [4% 30 51, 52,53, 54]

Borneo;

Species 2- Ranatra varipes (Stal, 1861): Body length of male
20-25 mm, length of respiratory siphon 16-19 mm; female
body length 20-27 mm, length of respiratory siphon 15-19
mm. Colouration medium brown, femora mottled with light
and dark brown. Head with vertex rounded. Ventral prothorax
with a prominent medial longitudinal carina present along
entire length. Fore femur short and thick, with a large broad,
angular tooth near midpoint of the margin adjacent to the
infolded tibia and a much smaller angular tooth slightly distal
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to the midpoint on this same margin with the tibia resting
between them when closed (Plate 2).

Distribution- Java; Singapur; Sumatra; Burma; Ceylon; India;
Thailand; Peninsular Malaysia; Laos and Vietnam 43521,

Subfamily- Nepinae
Genus- Laccotraphes (Stal, 1865)

Species 1- Laccotraphes sp.: Body elongately sub-oval and
flattened; pronotum about as long as a little shorter than broad.
Hind coxae widely separated from each other; anterior femora
a little incrassate and longitudinally grooved below; a round
tubercle at the base of each anterior femora; anterior coxae
very short (Plate 2).

Distribution- India; China; Taiwan; Japan; Nepal; Pakistan 81,

3. Family- Notonectidae
Subfamily- Anisopinae
Genus- Anisops (Spinola, 1837)

Species 1- Anisops bouvieri (Kirkaldy, 1904): Body length 7
mm, antennae three-segmented, interocular space anteriorly
produced into a cephalic projection. Cephalic projection in
dorsal view acuminate at apex, in lateral view extending in
front of eye half or more the total length of the frons (Plate 1).
Distribution- India and Sri Lanka; Indochina, Malay
Peninsula; Java and Sulawesi; Kedah; Melaka; Johor;

Singapore; Negeri; Sembilan; Pahang; Perak and Selangor 4%
53, 55]

Species 2- Anisops breddini (Kirkaldy, 1901): Body length 7
mm, antennae three-segmented, interocular space anteriorly
not produced into a cephalic projection. In dorsal view eyes
holoptic in posterior half (Plate 1).

Distribution- India; Sri Lanka; Indochina; Java; Sulawesi;
Malay Peninsula; Kedah; Melaka; Johor and Singapore [ 5%
55]

Subfamily- Notonectinae

Genus- Aphelonecta sp. (Lansbury, 1965)

Species 1- Aphelonecta sp.: Hemielytral commissure without a
definite hair-lined pit at anterior end. Mid femur without a
pointed protuberance. Eyes basally widely spaced (Plate 1).

Distribution- South-East Asia 9.

4. Family- Pleidae
Genus- Paraplea (Esaki and China, 1928)

Species I- Paraplea frontalis (Fieber, 1844): Larger species,
length 2.0-2.4, pronotum is lacking the characteristic well
defined dots at humeral angles and posterior margin, head
pattern usually with one or two pairs of small spots dorsally in
addition to the median stripe (Plate 1).

Distribution- India; Sri Lanka; Singapore; Sumatra; South-East
Asia; Taiwan and the Moluccas 47491,

Species 2- Paraplea liturata (Feiber, 1844): Small species,
length 1.3-1.7, pronotum characteristically with five small
round black dots, one at each humeral angle, a median one
near posterior margin and a pair more anteriorly near the
median line. An additional ill defined pair medially of the

humeral spots may be present. Hemelytra typically with brown
transverse bands in the middle and posteriorly which however,
may be absent in pale specimens, head pattern typically with a
median brown stripe only (Plate 2).

Distribution- India; South-East Asia; West Malaysia; Java;
Sulawesi; New Caledonia 4% 36,

5. Family- Belostomatidae
Subfamily- Lethocerinae
Genus- Diplonychus (Laporte, 1833)

Species 1- Diplonychus rusticus (Fabricius, 1781): Smaller
species, body ovate, length less than 20 mm; body shape more
rounded, lateral margins of hemielytra outwardly arcuate;
inner margins of eyes convergent anteriorly. Colouration
medium brown with lateral margins of pronotum and
hemelytra contrasting paler brown. Anterior tarsal claws very
small; the ventro - lateral stripe of fine hairs on the abdomen is
narrower (Plate 2).

Distribution- India; China; Japan; Java; Malay Peninsula;
Myanmar; Pakistan; Phillipines; Sri Lanka; Sumatra; Thailand,
New Zealand; New Guinea. %,

Infra order-Gerromorpha (Semi-aquatic)

6. Family- Mesoveliidae
Subfamily- Mesoveliinae.
Genus- Mesovelia (Mulsant and Rey, 1852)

Species 1- Mesovelia vittigera (Horvath, 1895) : Generally
elongate, surface-dwelling bugs; antennae 4 segmented, longer
than head; winged forms with ocelli, wind-less forms without
ocelli; adult tarsi 3 segmented with apical claws. The species
Mesovelia vittigera is about 3.3 mm length. Scutellum with 2
black tufts on abdominal sternite VIII (Plate 1).

Distribution- India; Australia; Africa; Malaysia; Palestine;
Philippines; Egypt; Indonesia; Samoa Island and Sri Lanka %1,

Species 2- Mesovelia mulsanti (White, 1879): fore and mid
femura with posterior row of dark spines; male with 2 black
tufts on abdominal sternite VIII (Plate 1).

Distribution- India; Brazil; Southern Canada; United States of
America; México; Dominican Republic; Puerto Rico; Belize;
Bonaire; Grenada; Curagao; Costa Rica; Panama; Trinidad;
Tobago and Hawaii [1% 57 .59, 60, 61, 62,63, 64, 651,

7. Family- Gerridae
Subfamily- Gerrinae
Genus- Gerris (Fabricius, 1775)

Species 1- Gerris sp.: Smaller, length <11 mm; dorsal inner
margins of eyes sinuate; pronotum hiny with a single central
stripe or no apparent margin; hind tbia not more than 3.2 times
length of first tarsal segment (Plate 2).

Distribution- India; China; Indonesia; Myanmar; Nepal;
Phillipines; Sri Lanka; Thailand; Vietnam 381,
Genus- Neogerris (Matsumura, 1913)

Species 1- Neogerris sp.: Dorsal inner margin of eye sinuate;
body long and relatively narrow. Pronotum with a central spot
(Plate 2).
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Distribution- India; Colombia; Trinidad; Tobago; Guyana;
Suriname; Brasil; Ecuador; Peru; Bolivia, Paraguay and
Argentina (60,

Genus- Limnnogonous (Stal, 1868)

Species 1- Limnnogonous nitidus (Myar, 1865): Body length
6.0-8.0 mm; antennae with 1% and 4" segments longest and
sub-equal while 2" and 3™ segments shortest and sub-equal in
length; pronotal lobe without yellow median line; connexinum
terminating into fairly prominent spine (Plate 2).

Distribution-India; Bangladesh; China; Indonesia; Myanmar;
Nepal; Phillipines; Sri Lanka; Thailand; Vietnam 3%,

8. Family- Veliidae
Subfamily- Microveliinae
Genus- Microvelia (Westwood, 1834)

Species 1- Microvelia sp.: Small (body length) surface
dwelling bugs with antennae visible from above; ocelii absent.
Tarsal claws pre-apical. Last segment of middle leg tarsus not
deeply cleft and not bearing plume-like structures. Forelegs
with 1 tarsal segment, mid and hind legs each with 2 tarsal
segments. Mid tarsi with simple claws in cleft of last segment
(Plate 2).

Distribution- India; Indonesia; Japan; Sri Lanka [3%],

Order- Odonata
Sub-order- Anisoptera

1. Family- Libellulidae
Subfamily- Leucorrhiniinae
Genus- Leucorrhinia (Brittinger, 1850)

Species 1 - Leucorrhinia sp.: The length of the cerci is less
than half as long as epiproct. Body colour is brown. Eyes
larger, more lateral, occupying % length of head; lateral spines
on abdominal segment 9 about twice length of those on 8
(Plate 2).

Distribution-India; North America 2% ¢7],

Subfamily- Sympetrinae

Genus- Neurothemis (Brauer, 1867)

Species 1 - Neurothemis sp.: Paraprocts converge. Eyes
protrude anteriorly and laterally. Length of lateral spine on
abdominal segments nine shorter than mid-dorsal length of
segment. Epiproct not much shorter than paraprocts (Plate 3).
Distribution- Worldwide 81,

Sub-order- Zygoptera

1. Family- Coenagrionidae
Subfamily- Pseudagrioninae
Genus- Pseudagrion (Selys, 1876)

Species 1- Pseudagrion sp.: Caudal gills shorter than the
abdomen; 3 segment of antenna shorter than the second; 3-5
premental setae are usually situated on either side of the
midline of the mentum. In Pseudagrion sp., posterior corners
of head flared; less than 6 palpal setae per labial palp; Caudal
gills uniform and rounded at the ends; nodal spine on media
caudal gill similar to those on lateral caudal gills (Plate 3).
Distribution- Oriental and Australian region 681,

Subfamily- Ischnurainae

Genus-Ischnura (Charpentier, 1840)

Species 1- Ischnura sp.: Antennae without a distinct apical
spine at the 4" flageller segment. Caudal lamellae broader in
the middle, with apices sharply pointed (Plate 3).

Distribution- Cosmopolitan [,

Order- Coleoptera
Suborder- Adephaga

1. Family- Dytiscidae
Subfamily- Laccophilinae
Genus- Laccophilus (Leach, 1817)

Species 1- Laccophilus sp.: Adult Dytiscidae range from about
1 to 40 mm in length. They are shiny, usually black or
brownish- black, but often marked with dull yellow, green, or
bronze. The antennae have 11 segments and are long and
threadlike. The second and third legs are widely separated
owing to the very large hind coxae. . In Laccophilus sp., the
spines of hind tibiae divided at tip; usually 3 to 6 mm long;
widely distributed and common (Plate 2).

Distribution-India; Nepal; Sri Lanka; Myanmar; China; Japan;
Vietnam; Combodia; Laos; Malaysia; Bangladesh and
Northen Thailand 1.

Suborder- Adephaga

2. Family- Gyrinidae
Subfamily- Gyrininae
Genus- Dineutus (Macleay, 1825)

Species 1- Dineutus sp. Adults are distinguished by the larger
size (> 8 mm); dorsal and ventral compound eyes widely
separated; nonpubescent pronotum and elytra; concealed
scutellum; elytra smooth or with weak, indistinct striae; and
last two abdominal sternites without a median longitudinal row
of setae (Plate 3).

Distribution- India; North America; Florida; Australia 471,721,
Suborder- Polyphaga

3. Family- Hydrophillidae
Subfamily- Hydrophilinae
Genus- Berosus (Leach, 1817)

Species 1 - Berosus sp.: Adults are distinguished by the
moderately small size (2-7) and brown to yellowish —brown
coloration; pronotum not continuous in outline with elytra;
scutellum longer than wide; meso and metasternum without a
ventral keel produced into a posterior spine; and middle and
hind tibiae and tarsi with well developed fringe of long
natatory setae, basal tersomere shorted than second (Plate 3).
Distribution- Found worldwide "> 741,

Genus- Laccobius (Erichson, 1837)

Species 1- Laccobius sp. Adults are distinguished by the small
size (< 4 mm); maxillary palpi shorter than antennae; elytra
without striae; arcuate hind tibiae; 5 segmented tarsi, mid and
hind tarsi with natatory setae (Plate 3).

China; North Korea; Russia;
Afghanistan; Pakistan; Bhutan;

Distribution-India; Nepal;
Kyrgyzstan; Tadzhikistan;
Burma; Laos; Vietnam [7],
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4. Family- Curculionidae
Subfamily- Dryophthorinae
Genus- Sphenophorus (Schoenherr, 1838)

Species 1- Sphenophorus sp.: Antennal club with 2 apparent
segments; apical one spongy, basal one globrous; funicle with
6 segments (Plate 3).

Distribution- New World distribution from Mexico to Panama
[76, 77, 78]

Subfamily- Erirhininae
Genus- Neochetina (Hustache, 1926)

Species 1- Neochetina sp.: Venter with 3 well developed
tubercles behind/between fore coxae and tubercle between mid
coxae (Plate 3).

Distribution- India; Florida [?%- 411,

5. Family- Chrysomelidae
Subfamily- Donaciinae
Genus- Donacia (Fabricius, 1775)

Species 1- Donacia sp.: Prothorax laterally rounded, without a
definite lateral margin. Apex of elytron round, truncate or at
most produced to a sharp angle, but without a long spine. Inner
carina of elytro extending to apex (Plate 3).

Distribution- India; Myanmar; Thailand; Vietnam; Laos;
Cambodia; Peninsular Malaysia; Borneo; Sumatra; Java;
Lombok; Sulawesi and Floridal*"- 7,

Order- Ephemeroptera

1. Family- Baetidae

Subfamily- Cloeoninae

Genus- Cloeon (Leach, 1815)

Species 1- Cloeon sp. Meta thoracic wing pad present; the
smaller lamella on the dorsal surface of the gill (Plate 4).
Distribution- Found Worldwide %811,

Order- Diptera

1. Family- Chironomidae
Subfamily- Chironominae

Genus- Chironomus (Megien, 1803)

Species 1- Chironomus sp. (Larva): Two eyespots usually
separate and arranged one above the other. Eighth abdominal
segment with fingerlike ventral tubules, body length usually
less than 30 mm. Ventral tubules shorter than length of eighth
abdominal segment. Sevength abdominal segment without
posterolateral tubules, lentic habitat (Plate 4).

Distribution- Found worldwide 8% 331,
2. Family-Culicidae

Subfamily- Culicinae

Genus- Culex (Linnaeus, 1758)

Species 1- Culex sp. (Larva): Head without prominent lateral
pouches. Respiratory siphon with several pairs of hair tufts
(Plate 4).

Distribution- India; China; most of pan and subtropical part
of America; Neotropics; Indomalaysia; Australia; United

Kingdom; Middle East and Eastern Asian regions of the world
[84,85, 86, 87, 88, 89]

Pargplealitwata (Feiber, 1844) Anirgp: breddivd (Kidkaldy, 1901) Anizopr bowvieri (Kirkaldy, 1904)
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Aphelonecta sp. (Lansbury, 1963) Measoveliavittigera (Horvath, 1895) Mesovelia nud: avei (White, 1879)

Plate 1: Images of Micronecta siva, Micronecta haliploides, Paraplea frontalis, Paraplea liturata, Anisops breddini, Anisops bouvieri,
Aphelonecta sp. and Mesovelia vittigera and Mesovelia mulsanti.

'.|H”!!':|||IJ||

Gerris sp.

Diplowschs risticus (Fabricivs,

Limmmogoras witidkes (Mbrar, 1863 Wicrovelia sp. (Westwood, 1834) Laccophilic sp. (Leach 1817}

Plate 2: ITmages of Ranatra longipes longipes, Ranatra varipes, Laccotrephes sp., Diplonychus rusticus, Gerris sp., Neogerris sp., Limnogonus
nitidus., Microvelia sp. and Laccophilus sp.
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Beroswc sp. (Leach, 1817) Laccobits sp. (Erichson, 183 Dineutus sp.(Macleay, 1825)

P

Sphenoploras sp. [N

Lewormrhinia sp. (Britinger, 1850) Newrothens sp. (Braver, 1867) Psewdgerionsp. (Selws, 1876)

Plate 3: Images of Berosus sp., Laccobius sp., Dineutus sp., Sphenophorus sp., Neochetina sp., Donacia sp., Leucorrhinia sp., Neurothemis sp.
and Pseudagrion sp.

Ischrwasp. (Chaspentier, 1840) Chiroromnc sp. (Megien, 1803) Culex sp. (Linnasus, 1738)

Cloeon sp. (Leach, 1815)

Plate 4: Tmages of Ischnura sp., Chironomus sp., Culex sp. and Cloeon sp.

~ 189~



Journal of Entomology and Zoology Studies

4. Conclusions

This study revealed that the Lake Deepor beel is a rich aquatic
system although encountering anthropogenic disturbances.
There is scanty information on the abundance and diversity of
aquatic insects in freshwater bodies in Assam. Therefore, it is
imperative to make continuous investigation, censuses and
research activities on the taxonomy and diversity of aquatic
insects, so that knowledge regarding this important group can
be utilized by future researchers as baseline data for further
research and conservation planning.
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